Proteasome inhibitors regulate tyrosine phosphorylation of IRS-1 and insulin signaling in adipocytes.
Insulin rapidly stimulates the tyrosine kinase activity of its receptor, resulting in the phosphorylation of insulin receptor substrates (IRS), which in turn associates and activates PI 3-kinase, leading to an increase in glucose uptake. Phosphorylation of IRS proteins and activation of downstream kinases by insulin are transient and the mechanisms for the subsequent downregulation of their activity are largely unknown. We report here that the insulin-induced IRS-1 tyrosine phosphorylation and PI 3-kinase association to IRS-1 were strongly sustained by the proteasome inhibitors, MG132 and lactacystin. In contrast, no effect was detected on the insulin receptor and IRS-2 tyrosine phosphorylation. Interestingly, lactacystin also preserved PKB activation and insulin-induced glucose uptake. In contrast, calpeptin, a calpain inhibitor, was ineffective. Tyrosine phosphatase assays were also performed, showing that lactacystin was not functioning directly as a tyrosine phosphatase inhibitor "in vitro." In conclusion, proteasome inhibitors can regulate the tyrosine phosphorylation of IRS-1 and the downstream insulin signaling pathway, leading to glucose transport.